Abstract. In algebras with logarithms induced by a given right invertible operator D one can define quadratic forms by means of power mappings induced by logarithmic mapping. Main results of this paper will be concerned with the case when an algebra X under consideration is commutative and has a unit and the operator D satisfies the Leibniz condition, i.e. D(xy) = xDy + yDx for x,y € dom D. If X is an locally m-convex algebra then these forms have the similar properties as quadratic forms in the Euclidian spaces E n , including the Sylvester inertia law.
Quadratic forms in finite dimensional spaces
We recall some notions and properties which will be used in the sequel. Let X be the Euclidian space E n over complexes with the inner product ( , ). It is well-known that every quadratic form, (i.e. quadratic functional) is of the form: where the matrix A = [cijk] i.e. if the matrix A is diagonal.
Any orthogonal matrix B transforms a quadratic form JA into the quadratic form fßAB T • Note that the characteristic polynomial of the matrix A (hence also its characteristic roots), and det A are invariants of orthogonal mappings. We recall THEOREM 1.1. Every quadratic form Ja in E" can be reduced to the canonical form n fA (x,x) 
.,n-
A proof obtained by means of algebraic operators can be found in PR [1] .
An immediate consequence of this theorem is Corollary 1.1 (Sylvester inertia law) The number of signs "+" and "-" of coefficients of a canonical quadratic form in E n is constant (cf. Borsuk B[l]).

Algebras with logarithms
Let X be a linear space over an algebraically closed field F of scalars (of the characteristic zero). We denote by L(X) is the set of all linear operators with domains and ranges in X and by LQ(X) = {A € L(X) : dom A = X}. By F [I] we denote the set of all polynomials in t with coefficients in F.
If X is an algebra over F with a De L(X) such that x, y £ dorn D implies xy,yx £ dom D, then we shall write D G A(X). The set of all commutative algebras belonging to A(X) will be denoted by A(Jf). Let DE A(X). We shall consider in A(X) the following sets:
• the set I(X) of all invertible elements belonging to X; • the set R(X) of all right invertible operators belonging to L(X);
• the set TD = {F e L0{X) : F 2 = F, FX = kerD and 3RelZv FR = 0} of all initial operators for a D € R{X);
• the set T{X) of all invertible operators belonging to L(X). It is well-known that F is an initial operator for a D G R(X) if and only if there is an R G 7Zo such that F = I -RD on dom D. Moreover, if F' is any projection onto ker D then F' is an initial operator for D corresponding to the right inverse R' = R -F'R independently of the choice of an R G TZd (cf. PR [2] If D G A(X) then il r = ill and we write fl r = il and L r = Li = L,
. Selectors L,E of ii are said to be logarithmic and antilogarithmic mappings, respectively. For any (u,x) £ G[fi] elements Lu, Ex are said to be logarithm of u and antilogarithm of x, respectively. The multifunction Cl has been examined in PR [3] .
•
If D G R(X) then logarithms and antilogarithms are uniquely determined up to a constant.
If D G A(X) and if D satisfies the Leibniz condition: D(xy
We have proved that a logarithmic mapping L is of the exponential type if and only if X is a commutative Leibniz algebra (cf.
PR[3]). In commutative Leibniz algebras with a right invertible operator D u G dom fi if and only if u G I(X) (cf. PR[3]).
The Leibniz condition is also a necessary and sufficient condition for the Trigonometric Identity to be satisfied.
By Lg(.D) (Lg r (D), Lg¡{D)) we denote the class of these algebras with unit e G dom $7 for which D G R(X) and there exist invertible selectors of
Clearly, if D is left invertible then ker D = {0}. Thus the multifunction fl is single-valued and we may write: fI = L. On the other hand, if ker D = {0} then either X is not a Leibniz algebra or X has no unit (cf. PR [3] ).
Suppose that either F = K or F = C. If X G Lg(D) with unit e G dom fi -1 is a complete linear metric space then we write x° = e and oo n (2.1)
whenever this series is convergent. The function e x is said to be an expooo l nential function. Observe that here we write e for the number ^ -in n=o n ' order to distinguish between this number and the unit e of the algebra X. By definition, e x+y = e x e y = e y e x and e° = e. Write also
. Write for A € F:
The mappings E Ttx , Ei t \ and E\ are said to be of the power type with exponent A or, if it does not lead to any misunderstanding, shortly, power mappings.
• Without any additional assumptions, just by definitions, left and right logarithms and antilogarithms of elements qe, where e is the unit of X and q G Q, are well-defined (provided that cp / 0). In a standard way we obtain extensions of left and right logarithms and antilogarithms to R and (vii) e Xe = e whenever A G F; 
(x) if (x,y) G T(i2) then (x, -y) G T(ii), x y G I(X) and (x= a;"^; (xi) if the logarithm L is natural (i.e. if L(p n e) = elnp n , where p n is the n-th prime (neN)J then (ee) x = Ex whenever x G dom i) -1 ; (xii) if X is an m-pseudoconvex algebra (in particular, locally m-convex algebra) and Xe G S D {X) for all A G F (F = R or F = C), then e
True shifts
Let X be an algebra with unit e. Then A G LQ{X) is an algebra isomorphism if it is a structure preserving invertible mapping, i.e. if A is multiplicative and invertible mapping. If it is the case then A~l is also an algebra isomorphism. Moreover, Ae -e. Write PR[3] ). Let X be a complete linear metric space over a field F of scalars. Let A G L(X) be continuous. Let E C dom A C X be a subspace. Let ui be a non-empty subset of v^A. The operator A G L(X) is said to be uj-almost quasinilpotent on E if
The set of all operators ¿¿-almost quasinilpotent on the set E will be denoted by AQN(E;u 
is u-almost quasinilpotent on E;
(ii) for every A G u, x G E the series X^o X^^x is convergent and 
XR)~lz : z G ker D,
A G v^R or X = 0} C D00, which is independent of the choice of the right inverse R, provided that ii is a Volterra operator,
• the space of D-analytic elements in a complete linear metric space X (F = C or F = R) oo
where F is an initial operator for D corresponding to the given R G ~Rd • Clearly, by definitions, we have S, E(R) C Dqo-If X is a complete linear metric space then S C AR(D) C A»- 
It means that operators satisfying the Leibniz condition are uniquely determined as ^ up to isomorphisms determined by the canonical mappings. Hence shifts then defined are, indeed, true. (3) (4) . Then there are (L',E') € such that L' = In, E'(-) = exp(-).
4. Quadratic forms in Leibniz algebras with logarithms
We begin with DEFINITION 4.1. Suppose that F = C or F = R, X is a locally m-convex algebra, D £ R(X) is closed, kerD ^ {0}, dim ker D = n < +00 and Proof. By our assumptions, the initial operator F is multiplicative. By Theorem 3.4, true shifts are multiplicative on analytic elements, hence also on polynomials. We therefore conclude that the canonical mapping k defined by (3.4) is also multiplicative on polynomials. By our assumptions, the kernel of D is finite dimensional. Hence the canonical mapping (which maps X onto ker D) is a mapping onto a finite dimensional space. Without any loss of generality, this space kX can be identified with the space E n . We therefore can apply Theorem 1.1 to the form k/^. This, and Corollary 1.1 leads us to conclusion that the number of signs "+" and "-" in the canonical form of the form nfa is constant. Since k is an algebra isomorphism, we conclude that the number of signs "+" and "-" in the canonical form of the form fa is constant.
